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[DEVICE AND METHOD FOR 
APPLYING LUBRICATING OIL] 

Background of Invention 

[0001] Field of the Invention 

[0002] The invention relates to a device for applying a flowable medium, in particular a 
lubricating oil, onto a workpiece, said device containing at least one duct having at 
least one outlet for the medium. Furthermore, the invention relates to a method for 
depositing a flowable medium, in particular a lubricating oil, onto a workpiece. 

[0003] Description of the Related Art 

[0004] During the assembly of machines it is frequently necessary to provide the 

workpieces which are to be put together with a layer of lubricating oil, so that they 
can be put together without any problem and without the parts being damaged. Thus, 
for example, during the assembly of oil filters or air filters of motor vehicle engines 
the sensitive rubber seals are protected, by a previous wetting with lubricating oil, 
from being damaged when the components are being pushed together. The 
depositing of the lubricating oil currently takes place by spraying the parts with an oil 
mist. However, this procedure has the disadvantage that excess oil mist is emitted 
into the surrounding atmosphere, which results in stresses for the working personnel 
and for the environment. Furthermore, the dispersing mist also wets objects with oil 
which are not part of the installation process, which leads in consequence to the 
adhesion of dirt and therefore to malfunctions. Apart from these disadvantageous 
consequences, the excess oil mist does, of course, also cause additional costs through 
the consumption of material. 

[0005] Description of the Prior Art 
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[0006] DE 43 41 394 Al discloses a device for the internal coating of holes, in which the 
flowable coating agent is guided via a duct to an outlet of the device. The outlet is 
designed as a slinging cylinder which rotates and in the process slings the coating 
agent radially outward onto the hole walls because of the centrifugal force. However, a 
device of this type is very complex and expensive and, moreover, is suitable only for 
depositing a medium onto the internal surfaces of holes. In the case of other surface 
forms, similar problems to those in the spraying of workpieces would arise due to the 
medium being slung in all directions. 

Summary of Invention 

[0007] Against this background, an object of the present invention is to provide a device 
and a method for depositing a flowable medium, such as, in particular, a lubricating 
oil, with which device and with which method a targeted and economical wetting of 
the workpiece is possible in a simple and cost-effective manner. 

[0008] The present invention is a device for applying a flowable medium, such as, in 
particular, a lubricating oil, a liquid bonding agent, a small-grained powder or the 
like, onto the surface of a workpiece contains at least one duct via which the medium 
to be applied can be conducted from a store to at least one outlet arranged at the end 
of the duct. In the device, a closure element is arranged in the abovementioned outlet 
(or in each case in the plurality of outlets), which closure element can be moved 
between a closure position, in which it closes the outlet, and an opening position, in 
which it opens up the outlet. Furthermore, the closure element is prestressed by an 
elastic spring element into the closure position, and it protrudes outward over the 
outlet in such a manner that it can be transferred into the opening position, when in 
contact with a workpiece to be treated, by the contact pressure. 



[0009] 



The device according to the invention permits a targeted application of a flowable 
medium, such as, for example, a lubricating oil, onto a workpiece. The medium can 
only be discharged from the device if the outlet of the device is opened up. Said 
opening-up takes place by the transfer of the closure element situated in the outlet 
from the closure position into the opening position. In the normal state, the closure 
element is situated in the closure position, since it is prestressed into this position by 
the spring element. Only if a corresponding counterforce overcomes the spring force 
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is the closure element displaced into the opening position and the outlet is opened up 
as a result. The design of the device ensures that the abovementioned counterforce 
can be applied by the device or the closure element of the device making contact with 
a workpiece to be wetted. In order for this to be possible, the closure element 
protrudes with an exposed section over the outlet, with the result that it is the first 
part to come into contact with a workpiece as it approaches the workpiece. The 
contact pressure which arises in the process then displaces the closure element into 
the opening position, the dimensioning of the outlet and of the closure element 
advantageously being selected in such a manner that other parts of the device - such 
as, in particular, the edge of the outlet - also come into contact with the workpiece in 
the opening position of the closure element. By means of the resulting "sitting" of the 
device on the workpiece, a further exertion of pressure on the closure element is 
prevented. 

[001 0] The design described for the device has the advantage that said device can be 
realized relatively simply and cost-effectively and that it permits particularly simple 
handling. In order to deposit a medium, for example a lubricating oil, onto a 
workpiece, the device has merely to be brought, with the closure element in front, into 
contact with the workpiece. As soon as there is contact and a corresponding contact 
pressure is produced, the outlet of the device automatically opens in order to allow 
the medium to be discharged. The medium is therefore deposited onto the workpiece 
in an extremely targeted manner, both in terms of time and in terms of space. An 
emission of medium into the atmosphere is prevented, as a result of which the device 
obtains appropriate economical and ecological advantages. 

[001 1 ] According to a preferred refinement of the invention, the at least one outlet for 
the medium is formed by a cavity which is situated at the end of a duct, the closure 
element being arranged in the cavity and the cavity together with the closure element 
being covered to the outside by a mask. The mask has an opening which is shaped 
and dimensioned in such a manner that it only allows the closure element to partially, 
but not completely, pass through, and that it is closed by the closure element when 
the latter is situated in its closure position. The cavity of an outlet of this type is 
supplied with medium via the connection to the duct. This medium can in principle be 
discharged to the outside through the opening in the mask, this opening, however, 
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normally being closed by the closure element. Only if the closure element is pushed 
back is the opening opened up and the discharge of medium to the outside possible. 
It can be ensured in this case, by an appropriate dimensioning of the closure element 
and opening, that a relatively large opening cross section is opened up in the opening 
position of the closure element, with the result that a large volumetric flow of medium 
can be discharged. The partial passage of the closure element through the opening to 
the outside enables this part of the closure element which is passing through to be 
brought into contact with a workpiece and, in the process, to be pushed, on account 
of the contact pressure, into the cavity by opening up the opening. 

[001 2] According to a development of the last-explained refinement, a spring is arranged 
in the cavity of the outlet, which spring is in contact with the closure element and 
presses the latter against the opening in the mask. This has the effect that the closure 
element is prestressed into the closure position in the desired manner. The spring is 
accommodated in a space-saving manner in a cavity which is present in any case. 

[001 3] In principle, the closure element can assume any desired form as long as its 

movability between a closure position and an opening position and the closing and 
opening-up of the outlet associated with said movability are ensured. However, the 
closure element is preferably in the symmetrical form of a sphere or a cylinder. 

[001 4] The last-mentioned forms are particularly suitable if the closure element is to be 
fitted displaceably and rotatably in the outlet. In this case, the rotatability can be used 
for conveying the medium to the outlet. In the process, medium adheres to the 
closure element in the opening position of the closure element and is conveyed to the 
outside by the rotation of the closure element. 

[001 5] According to a preferred refinement of the device, said device has a flat, convexly 
curved or concavely curved working surface in which a plurality of outlets for the 
medium are arranged. The working surface is that part of the device which is brought 
toward a workpiece to be wetted and is brought into contact with the latter. This 
working surface is preferably designed in accordance with the shape of the workpiece 
to be treated (i.e. is complementary to it). In the case of planar workpieces the 
working surface is therefore preferably likewise planar, in the case of cylindrical 
workpieces said working surface is preferably concavely curved in accordance with the 
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internal surface of a hollow cylinder, and, In the case of hollow cylindrical workpieces, 
said working surface is preferably designed as a convexly curved cylinder. The 
adaptation of the shape of the working surface to the shape of the workpiece has the 
advantage of enabling the working surface and workpiece to come closer to each 
other over a relatively large region, in which case a plurality of outlets of the device 
can come simultaneously into contact with the workpiece and can transfer a medium 
onto the workpiece. 

[001 6] In the case of the last-mentioned refinement of the device, the plurality of outlets 
are preferably supplied by a central feedline for the medium, from which branches to 
the respective outlets originate. If appropriate, the device may also have a modular 
construction, in which different "working heads" with the branches and outlets can be 
coupled onto a base body having the central feedline for the medium. 

3 ^° 01 ^ The invention furthermore relates to a method for depositing a flowable medium, 

such as, in particular, a lubricating oil, onto a workpiece. The method is one wherein a 
jf device of the abovementioned type is used for the depositing, i.e. a device in which 

fp the medium is guided via at least one duct to at least one outlet, the outlet being 

closed by a spring-loaded closure element. In the method, the medium which is 
applied by the device is under positive pressure relative to the atmospheric pressure, 
in which case, however, the positive pressure can be relatively small and typically has 
a value of O.SThe at least one closure element of the device is transferred from the 
m closure position into the opening position by contact with the workpiece. 

[001 8] With a method of this type, flowable medium, such as, for example, lubricating oil, 
can be deposited onto a workpiece in an extremely targeted manner. In this case, the 
positive pressure which the medium is under ensures an automatic discharge of the 
medium as soon as the closure element opens up the outlet. The discharge of the 
medium does not therefore depend on the gravitational force and on a certain 
position of the device. It can be established, by means of the level of the pressure, at 
what flow rate the medium is to be discharged. 

[001 9] A device js p re f era b|y use d which contains a plurality of outlets having closure 

elements. This device can then be used in such a manner that a plurality of the closure 
elements (preferably all of them) are simultaneously brought into contact with the 



m 
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workpiece. The medium can therefore be discharged simultaneously in parallel at 
various points, which enables a correspondingly more rapid wetting of the workpiece. 

[0020] Furthermore, a device is preferably used in which the closure element is mounted 
rotatably. A device of this type can be used in such a manner that it is moved along 
the surface of the workpiece, the closure element rolling along the surface of the 
workpiece in the opening position. By means of the rolling movement, the closure 
element is involved in actively conveying the medium from the device onto the 
workpiece. 

Brief Description of Drawings 

[0021] The invention will be explained in greater detail and byway of example below with 
reference to the figures, in which: 

[0022] Fig. 1 shows a cross section through a device for the point-like application of 
lubricating oil; 

[0023] Fig. 2 shows a device for the multi-point application of lubricating oil onto a flat 
surface; 

[0024] Fig. 3 shows a device for applying lubricating oil onto the internal surface of a 
hole, in a side view of its parts and in a cross section; and 

[0025] Fig. 4 shows, in cross section, a device for applying lubricating oil on the outer 
surface of a cylindrical workpiece. 

Detailed Description 

[0026] The present invention will be explained in the figures using the example of 

applying lubricating oil. However, the invention is not restricted to this use and may in 
principle also be used in the application of similar flowable media, such as, for 
example, bonding agents, if a point-by-point application of the medium is desirable 
or is sufficient. 

[0027] 

The devices which are illustrated are suitable, in particular, for oiling workpieces 
during the assembly of motor vehicle parts. According to the current prior art, oiling 
in such a manner generally takes place by spraying the oil via spray nozzles. The 
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emissions of spray mist occurring in the process are often not sucked up for reasons 
of cost, and therefore constitute a stress for the environment. This disadvantageous 
situation is avoided by the device according to the invention. 

The device 10 which is illustrated in figure 1 reproduces the basic principle of the 
invention. The device 10 comprises a base body 13, which is of approximately pin- 
shaped configuration, at least at its working end. A duct 14a runs centrally through 
the base body 1 3 and connects a store for the lubricating oil to be applied (not 
illustrated) to the outlet of the device 1 0. 

The outlet of the device 1 0 is formed by a cavity 14d which is situated at the end 
of the duct 14a and is covered by a mask 1 5. Situated in the cavity is a sphere 1 1 
which preferably consists of hard metal and partially protrudes outward through the 
opening in the mask 15. However, said opening is smaller than the diameter of the 
sphere 1 1 and so the sphere 1 1 cannot come out of the cavity 14d. 

A spiral spring 12, which is supported at that end of the cavity 14d which is at the 
top in the drawing, presses the sphere 1 1 against the opening in the mask 1 5, with 
the result that the sphere 1 1 closes the opening exactly. In this "closure position" of 
the sphere 1 1 , which position is illustrated in the figure, it is not possible, therefore, 
for oil to be discharged out of the device 10. 

Only when the device 1 0 or the sphere 1 1 is brought into contact with a 
workpiece, for example a crankshaft 16, and the sphere 1 1 is pressed in the process 
into the cavity 14d counter to the pressure of the spring 12 ("opening position") is the 
opening in the mask 1 5 opened up, and lubricating oil can be discharged. This 
lubricating oil is then transferred onto the workpiece 16 at precise points. If the device 

10 is not only pressed vertically onto the workpiece but is also guided tangentially 
along the latter, it is also possible for the sphere 1 1 to rotate, in which case the 
sphere 1 1 drags along lubricating oil and applies it on its lower side onto the 
workpiece 1 6. 

[0032] 

Unlike in the case of spraying lubricating oil, when the device 10 is used spraying 
mists which would be emitted into the surroundings are not produced. Any overflow 

011 which arises can be collected in its entirety and reused. A device of this type is 
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therefore very economical to use and is absolutely wear- and maintenance-free. 

[0033] It is also advantageous that the device 1 0 can be operated with the lubricating oil 
at a very low pressure of, typically, 0.5 bar. The lubricating oil, which is provided from 
external pressure tanks via a pipeline system (not illustrated) is sharply reduced in its 
pressure via a fine restriction valve and is supplied to the outlets of the device. 

[0034] Figure 2 shows, in cross section, an expanded device 20 in which there are a 

plurality of outlets, two of which can be seen in the figure. Parts which correspond to 
those of figure 1 are provided with reference numbers corresponding to the ones in 
figure starting at the number 20 (instead of 1 0). 

[0035] Lubricating oil supplied to the device 20 via a fine restriction valve (not illustrated) 
is conducted via a central feedline 24a into an annular duct 24b and is distributed by 
the latter. Branches 24c originate from the annular duct 24b and the outlets for the 
lubricating oil are situated at the ends of said branches. These outlets are formed in 
turn by cavities 24d which are covered by a mask 25. The openings of the mask 25 
are closed by hard metal spheres 21 which are prestressed into their closure positions 
by springs 22. 



Q [0036] The mask 25 forms a flat surface from which only the spheres 21 protrude 
Q upwards for a short distance. When this flat surface comes into contact with a likewise 

J flat workpiece, for example an oil filter 26, the spheres 2 1 are simultaneously pressed 

ffj into the cavity 24d counter to the spring force and the openings in the mask 25 are 

therefore opened up. This enables lubricating oil to be discharged simultaneously at 
all of the outlets, with the result that the workpiece 26 can be oiled in a single 
working step. 

[0037] Similarly to figure 2, figure 3 shows a device 30 for depositing lubricating oil from 
a plurality of outlets. Similar components are again provided here with corresponding 
reference numbers, beginning at the number 30. In the right-hand part of figure 3 the 
base body 33 of the device 30 is illustrated in a side view and partially in section. The 
central feedline 34a for the lubricating oil, from which branch lines 34b originate 
radially outward and lead to cavities 34d, can be seen here. 

[0038] As can be seen from the sectjon ajong the | jne m _|„ jn the (eft ^ upper part of 



APP ID=1 0064067 



Page 8 of 18 



figure 3, the base body 33 has a cylindrical shape, six outlets being distributed 
uniformly over the circumference of the cylinder. The outlets are covered to the 
outside by a cylindrical, sleeve-shaped mask 35 (illustrated at the bottom on the left 
in figure 3 in the side view). The outlets themselves are in each case formed by a 
cavity 34d in which a spring element 32 and a hard metal sphere 31 are situated in a 
known manner. 

[0039] The device 30 which is illustrated in figure 3 is suitable for oiling cylindrical holes 
whose inside diameter is larger than or equal to the outside diameter D of the device 
30. 

[0040] Figure 4 illustrates a device with which cylindrical outer surfaces of sleeves, for 
example of an oil filler neck, can be oiled. Identical parts are again provided with 
corresponding reference numbers, beginning at the number 40. 

[0041 ] Lubricating oil is supplied through a duct 44a that runs through the base body 43 
of the device 40. The duct 44a merges at its end into an annular duct 44b from which 
the outlets for the lubricating oil originate, pointing radially inward. The outlets are 
covered by a sleeve-shaped mask 45, the openings of the mask, which are assigned 
to the outlets, being closed by a spherical closure element 41 . The closure element 41 
is situated in a cavity 44d and is prestressed into its closure position by springs 42. 

[0042] A pin 47 protrudes vertically upward in the central axis of the device 40, the pin 

47 being supported at its lower end on a spiral spring 48. Compression of the spring 

48 enables the pin 47 to be pushed in the axial direction into the device 40. This is 
the case in particular if a sleeve-shaped workpiece (not illustrated) is put over the pin 
47 and is pressed together with the pin 47 into the device. In the process, a sleeve- 
shaped workpiece of this type is in contact with the spheres 41 of the outlets of the 
lubricating oil and presses said spheres into the particular outlets to such an extent 
that the outlets are opened up and lubricating oil can be discharged. This lubricating 
oil then wets the surface of the sleeve-shaped workpiece as it is guided past. 
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